A 55-year-old patient was admitted to the Department of Orthopedics due to an open fracture in the right ankle joint. On the seventh day of hospitalization the patient experienced a transient ischemic attack. During the next day, dyspnea, chest pain and a 'rider' type pulmonary embolism in the pulmonary trunk occluding both pulmonary arteries and its branches were diagnosed. The patient was transferred to the Department of Cardiac Surgery. He underwent pulmonary embolectomy for massive pulmonary, right and left atrial embolism, and left ventricular embolism. ASD II was closed during this procedure. Ultrasonography with Doppler was performed 6 days after the surgery and revealed deep vein thrombosis, so the patient was transferred to the Department of Vascular Surgery for temporary inferior vena cava filter placement at the time of orthopedic surgery. The next day after implantation of the filter, the lower limb was operated on, and 14 days after orthopedic surgery, the vena cava filter was removed. Key words: pulmonary embolectomy, deep venous thrombosis.
Introduction
Venous thromboembolism (VTE) is treated as an interdisciplinary disease due to the fact that it may cause disabling or even life-threatening complications. It includes both deep vein thrombosis (DVT) and pulmonary embolism (PE). The pathogenesis of thrombus formation inside the vessels was described by Rudolf Virchow in 1856; it is now called Virchow's triad, and it includes endothelial injury, abnormal blood flow and hypercoagulability. The risk factors of such thrombus formation in the vessels are age above 40, injuries, fractures, immobilization, tumors, obesity, thrombocytosis and varicose veins. The most severe complication of deep vein thrombosis is pulmonary embolism, which could lead to death if the patients are not treated emergently in specialized units [1] .
Case report
A 55-year-old male patient (body mass index (BMI) 30 kg/ m 2 ) with a history of previous deep vein thrombosis in the lower limbs in the year 2000 was admitted to the Department of Orthopedics due to an open fracture in the right ankle joint. Right ankle X-ray revealed distal fracture of the fibula with slightly displaced bone parts. Widened ankle joint space in its medial part and bone erosion in the distal part of the tibial bone were also observed. The patient was treated pharmacologically with acetylsalicylic acid, low molecular weight heparin, amoxicillin-clavulanate, metronidazole, ketoprofen, amikacin and metamizole. A short leg cast was applied and surgery was planned 9 days after. Two days before the planned surgery, the patient had a transient ischemic attack (TIA). A computed tomography (CT)
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Thromboembolic complications after an ankle joint open fracture in a patient with a history of deep vein thrombosis in the lower limbs scan performed immediately ruled out stroke. During the next day, the patient reported dyspnea with chest pain and was transferred to the Department of Cardiology. Computed tomography angiogram revealed a 'rider' type pulmonary embolism in the pulmonary trunk occluding both pulmonary arteries and their branches (Fig. 1 ). In the 10 th segment of the right lung atelectasis, which could be a sign of lung infarction, was observed. Advanced pulmonary emphysema with pulmonary tissue destruction especially in the upper lobes was also observed. Echocardiography revealed a wide thrombus appearing as a snake-like structure in the right atrium near the tricuspid valve protruding through the patent foramen ovale to the left atrium. Thrombotic oppositions were also observed attached to the anterior leaflet of the mitral valve and moving further towards the left ventricle. The patient was transferred to the department of cardiac surgery for further surgical treatment. On admission, the patient suffered from dyspnea at rest and severe hypoxia with features of heart failure (NYHA IV). The patient underwent emergent surgical embolectomy for massive pulmonary embolism, involving both atria and the left ventricle. Thrombotic material from the left ventricle was evacuated through the aortic valve (Fig. 2) . Atrial septal defect type II was closed during the surgery. Postoperatively the patient recovered uneventfully, but the postoperative laboratory tests revealed a high troponin I level: 14.932 µg/l (norm: 0.012-0.4 µg/l), D-dimer 3.21 µg/ml (norm: < 0.5 µg/ml), brain natriuretic peptide (BNP) 453.9 pg/ml (norm: 0.4-30 pg/ml). Lower limb venous Doppler ultrasonography was performed 6 days after the surgery and revealed again DVT, involving the superficial femoral vein, popliteal vein and intramuscular gastrocnemius veins. The patient was transferred to the Department of Vascular Surgery for temporary inferior vena cava filter placement for the time of orthopedic treatment (Fig. 3) . The next day after implantation of the filter, the lower limb was operated on. Surgery was performed, where the fixation of the medial malleolus fracture was treated with a bundle of K-wires, and the fixation of the lateral malleolus fracture was treated with lateral plate fixation and stainless screws + one screw into the syndesmosis with K-wire. Fourteen days after orthopedic surgery, the vena cava filter was removed (Fig. 4) . Two years following the surgery, the patient had experienced no adverse events.
Discussion
Venous thromboembolism appears in the form of DVT or PE. Pulmonary embolism occurs mainly in patients with deep vein thrombosis. The risk factors for the development of VTE can be divided into strong, moderate and weak. Strong risk factors include fractures (especially in the pelvis and lower limb), hip or knee replacement surgery, major long lasting surgery, multiple traumatic injuries and spinal cord injuries. Moderate risk factors include congestive heart or respiratory failure, hormone replacement therapy, tumors, paralytic strokes, thrombophilia and previous thromboembolism. Weak risk factors include age, obesity, varicose veins, bed rest more than three days, and immobility due to sitting (long lasting car travel or air travel) [2] .
In this case, our patient was 55 years old with moderate obesity (BMI = 30 kg/m 2 ) and a history of previous venous thromboembolism. One week before the pulmonary embolism incident our patient sustained a fracture in his right ankle joint and was immobilized for the next seven days. In this case, the pulmonary embolism caused enlargement of the right ventricle (RV = 3.7 cm) revealed in the echocardiography, as well as a perioperative high level of BNP: 453.0 pg/ml (norm: 0.4-30 pg/ml) as a result of right ventricle dysfunction and high troponin I level: 14.932 µg/l (norm: 0.012-0.4 µg/l) as a result of myocardial injury. The revealed diagnostic results could lead to an increase of the mortality rate by up to 15% in patients with pulmonary embolism [3, 4] . After confirmation of the pulmonary embolism, the medical staff had to decide whether to enroll the patient for thrombolytic treatment or surgical pulmonary embolectomy. Standard thrombolytic therapy used to break up clots is based on streptokinase or alteplase (recombinant tissue plasminogen activator); however, it has significant side effects especially in terms of increased risk of heavy bleeding and must therefore be used with caution. There are absolute contraindications to the use of thrombolytic therapy in patients with a history of previous hemorrhagic stroke of unknown origin, history of previous ischemic stroke in the last 6 months, tumors in the central nervous system (CNS), bleeding in the digestive tract in the last month, coagulopathy, traumatic brain injuries, brain surgery or any head trauma in the last 3 weeks. Relative contraindications to the use of thrombolytic therapy are occurrence of a TIA in the last 6 months, current anticoagulant use, pregnancy, controlled severe hypertension, active peptic ulcer, advanced liver diseases and infective endocarditis [5] [6] [7] [8] . The patient was scheduled for surgical pulmonary embolectomy, due to the multiple open fractures in his right ankle which disqualified him from thrombolytic treatment.
Conclusions
The management of patients with many coexisting risk factors of developing pulmonary embolism is to perform adequate medical evaluation of the patient's status and to undertake a suitable type of treatment. In high-risk pulmonary embolism, surgical embolectomy is still an alternative method of treating these patients, especially when the thrombolytic therapy is ineffective or there are absolute contraindications to the use of such therapy. Patients who underwent surgical pulmonary embolectomy should be diagnosed whether the cause of this pulmonary embolism is deep vein thrombosis or any other cause. In this case, the Fig. 4 . Intraoperative pictures after the removal of the inferior vena cava filter. Thrombotic materials can be observed patient had deep vein thrombosis. In such patients, temporary inferior vena cava filter placement seems to be a good option for preventing any other pulmonary embolism.
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